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W ]  I  ic]l  dlOW C]OIId  CO]]~])SC  (Jll]~  by CX~CI’IId j l)f] UCI)CCS  SIIC}l  :1S s}]()~~iS o]’ dc)Lld-cIcJtld

ccJlisi Ons, and  tllatj  sllcl)  cOnditli  Ons vml[ld  bc likdy  tcj led trO all IM h’ favcjring }Iigll  m a s s

stars.

11 ZO n]mcts arc ammp; tllc c l a s s i c  sigm:d lircs d cllnmt  star 10rmatJiOn,  dthOugll  tlhcy
Wc arc c.Ondlicting a, 22-G] lzarc alsO found  in Illlc circu]]lstcl]ar  shells d lat(c-type stars.

sIII.  vc,y  at tl)c  \~ I,A Of 11{.A S- sclcctcd }120 ma,scr candidates projm-trd  witllil]  ~t]()() parsecs

d I,ILC galactic ccnt,  cr ( Ixwinc  &, Morris 1994; ‘1’a.ylc)r, iMOrris, & Scltllllnan  1 993); Onc Of tllc

gOals  01 Illc  survey is  t,O lcar]l mc)rc atmutl  where  star fOrmatiOn Occllrs,  ‘1’his  pmjcctj  has

sO far ICXI tm l,l]c dctcct,  iOt]  d 54 1120 mascm in tllc i]lncr  4 ° X  4“ , an(i in t,llc cc)[irsc  Of tl}lis

IVO~li, wc scrcll~lil)it)c)[lsly  discmmrcd  a very intjcmstiny; 22- Gllz sc)llrcc  45” fmm c)ur pllasc

calil~r:]tor,  SgIA*. ‘1’lIc  maser  p o s i t i o n  i s  coillc,  idcnt  with tllc  illnrr  mlgc  Of the galactic

citc[]l]]t](]clcz]r  didi ((-; N])), and t,llc  mawr  llzls  bcm idcntifid  ~~itll a  ml star ohscrvd  in

alIC)lll]Cr Otlgc}ing  sltrvc~f  pmjcc. t (P’igcr, 1995)  llsing  tllc  lJCl,A t~~’il-l-cllz].lll~cl nral- 11{ array

c a m e r a  (M CIJCHH d 01. “1993,  19!)4) at  l}ick  Olmrvatory.

‘1’llc CN1)  is  a  clllmpy  cc~llcctic)n  d clOuds  llavillg  a  l a r g e  vclmitly  dispcrsic)n hut,

distril~utmd in a ]~rc(lc)lllil~:]llt,ly  rot, atinp;  torus ccnkr(xl  m SgrA*’. ‘1’lIc (liSli  i s  prcxcllt  at

radii  from 1.5 to 7 ]Jr, at am ;I]dinatic)n  Of 70° wit]) the majc)r axis d ’25° lkstj Of NT Orth

(J:l~lis~)[]  Cl itl. 1!)!) 3). Itl is rdating  witl] a circular  vdmitly Of wI](I IiIll  s - ‘. ‘1’llcrc  am

lzllgcl  c)r:llcl  c~i:]ifiOl]sfrOl]l  t}]cmcrdl  rd:d)io]l  da lcvrlc)f ~301<ms-’  mdcvcnlargm

dcviallic)ns  in flllc wcstcm scgmcntf. ‘1’11[:  CNI) i s  gmcra.lly  co))sidorcd  to bc an acc.rction

lCall IlrC.  l~iclic (1989) rlOtcs tfllal tl]c  size scale Of tll{:  CN1) is sitnilark)  tllatr  in fcrrd fOr

tfllc  acc.rctlic)ll  diSliS  Of Scylcrt  gdmics. ‘1’llcrc  iscvid(:nccfc)r  ill(lc)wc)f  gas tjllmugli tllC![liSli;

Jacliso]]  cf 01. (1993) find M inilmv  dnclltral  gas o f  about  103  to 10” M(.,  in Ac)[lt  IOfi

ycms il]to tlllc  ccntlrd cavity. ‘1’l]c fatcof  t h i s  g a s  ]]]ay k star fc)rmdic)n  (I<r:it}hc  ct a].

“19!)”1)  Or it, may lcavct]lc  rcgic)n  :]s z]wil]d  (e.g., Waldlc& l{til]ip;l  1990).

2.1. 22-GIIz VLA I)ata

M~[:llsccltllc\~l,Ac)ll  “1993 0ctot~cr4,8, & 9 in tllcl)ll Clll~~l)liclco l]fig~lral,ic)tl  tosllrvcy

ll{AS-clcJil~c[121~-KJllz  llzO]llasclcall~liclatcs. At  l.l~cl]la llcllc)~vg:il;icticlt\  tit[lclcs,tllcl  )tlC;

cOnligllrati  On prmlllcd  a fili~l~  circ(lldr  syntllcsimxl  beam Of N;),:]” diameter. ‘1’l)c primary

ham i s  =“1  .5’. ‘1’llc Ilncertfaint,y  ;n {Illc masc.] ]msitic)n  is dc)minatd by tl]c  llnccrtaiut,y  ;n

tl]c]msitio]l  dSgrA* at 17’’42’’’29!314,  -28 °59’18’!3  (1950) ~:1” 0.2’’(l{0gcrs (:/ 01. 1994).
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O v e r  tllc mtlrsc of c)llr 1 $l]olir  r(ln,  wc ol)scrvcd  tllc field centrrd  on SgrA*  23 t,imcs,

in order to IISC t,l Ic lmint,  sollrcc  M a pllasc  calibrator . ltaclI Ohscrva,ltiOll  collsist,cd of’ 2

mnsccutivc  !)()- second  snapsl]ots  at Ovcrlapping  frcqllrt]cy  scttling;s  cl]mcn  s{lcJ1 t}l:lt tfllc f{lll

vclc)city range Of t]lc  Ol>scrva,tJi  On was Cctltcrd at -+ 4() 1{111 S- ] or 4() km S - ‘ , d e p e n d i n g

lllJOn galactic lonp;itlldc,  in tlkc scl]sc of overall rOt,ati[J1~. ‘1’llc cc)mbind spectral cmvcragc

for tllc Sgr A * Iicld was + 172 km s- ‘ wit]l 5 km s- ] v~]~~,it,),  l.~s~)][lt,ioll. ‘1’]lc  +: 98 ]<111 S-  1

vdc)cil,y ran Sc rcc, ci vcd covcra,gc i n a,] 1 23 oljscrvatli  ons.

‘1’IIc  data W(:IT  ed i t ed  and c:dit>ratcd  in tllc  st an{lard  wily Ilsing Al 1’S. ‘1’llc SgrA*

d:ita were it,cr;ll,ivcl~l  s~lf-~i]lil>]tll~{l  Ilsillg  i ncmasi  nglj rdi nd CIJltA hT map  mdc]s and

tllC  l’CSLlltlS  WCIYI  applid to pl]asc  c:dihration 01’  tll(’ Clilt,aSCt.  CjlJltff  P! rllannc] m a p s  Of t,]lc

S~IA* fidd were ln:dc  m a cllcck On t}]c self-c:llit~ratic)ll qualitj;  it was dllrin~  inspcct,iol~

01 tlllcsc c.l]:),nnc] i]]a])s  tfl]:lt, t,l]c lnascr  in tlllc [icld w a s  dismvcrd. ‘1’1)(’ dlan ncl map Wllcrc

tlllc  mawr clnission  ])caks  is prcscnt,cd  ill l~igllrc “1 . ‘1’11(? CJlallllel  lllaps  IIzlvc all average! 1’111s

IIoisc of 8 mJJ~, allmvillg  vcr~l  si~ni[icant  detect ion of t llc 347 mJy jnascr. \~tl,rial)ilit,Y  of t,}lc

maser over Il)c 5 d~ly pcrid  Of t)llc Obscrvd)iO1ls  is not, morc tllall 1 5%.

2 . 2 . Near-lR Observa t ions

A s  part, of’ a s(]rvcy  to lind  l]ot,, yollIlg, clnission  line stars it] tfllc  Galactic (knt,  cr,

wc s{]rvcycd w24’ x “1 2’ Ilsing t,llc lJ[; l,A twi II cl]a.nl~t~l  infrared camera (Mc,l,  mll ct nl.
1993, “19!)4 ) on tlllc  IJicli  Ol>scrvd,Ory YII1 SII{IIIC tdcscopc, ~vllicl] gives a plate sca]c  of

d,7’’/pjxel.  ‘1’llc itnaging  Survcysl  done  in 19!)1 June, Ilscd brmd t)and 11 and l{’ filt,crs  as

well as I]a,lro}v-l):lllcl  filtlcrs ccntcrcd  at, 2.05 S~IIn( ’’/AA -Jloo),2.08r)//m (80),2  .165pm ( l o o ) ,

3.09//tll (S()), alId 3“15/Im (80); pairs o f  w:lvclcllgt,]ls WCOI)SCIITCCI silll[lltal~cc)lls]j~.

‘1’l]c itll:l,gil]gs(ll17cj~s  w e r e  lollowcd by a, targct,d sl)cctroscopic  sllrvcy Ilsing tl)c s a m e

sct,[lp in “1994 JIIly. 11 and 1{ sl)cctra w e r e  oljiaincd  l~y inscrtfitlg :risms illtO cdl b e a m

(b ~ 520 and 1{); - 540). ‘1’llc rcctmlg(llar slit IIad dimensions Of “1.4” x 120’” giving
critlicd s;i,ml)ling  of tllc slit, ilnagc. Addit ional  datafor  t,llc ccntralfrw  arc,min~ltm,  incl~lding

tllc  star idcnt,  if id m tl]c  c.c)~l)lt)cll>al’tl tO t,llc 22- Gflz ]llascr, were c)l~taincd  in mi&Octloljcr,

“1994,  [lsil]g tjllcs~llllcc  (]llil~lllcl~t,l  vitl) “dust”  (A=3.2S  ~(m, ‘1/*~V~b) ZI,ll(l  I] b], (~:-~j.(i  ~1]11,

‘i/*A=-45) filters.

Astromctly  f o r  t,llc im;l~cs  ~vas  d o n e  by ofl’sct,tillg  iron) 11{S7 Ilsing tllc position

dd)crmind 1))1 IIccklin  d 01. (19S7) ,  rcs[llt,in~ in ]) Ositi  Ons good to w().5”. ‘1’llc positli On of

t,llc in fra,rcd  cotlntcrpart  coitlc,idcswit,ll  l,llclll:lscr]~c)sit,ic)ll  tfowitllin  ().5” , and is c o i n c i d e n t

witfll  cxtcndcd  lIz a n d  l)r-~  mlissi On (l)cl’oj~) (-;a.tllc~~,  & hqcl,can, 1989), associdxxl  wit]] tlllc

cast)crtl  ;i,rln Of t)llc mi]lis])ira]. ‘1’IIc II{cc)llt]t,erl):lrt  i s  unmsolvcd.
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llallcr(] 992) obscrvml  t(llcst:]licl  cllllificclzls  t)llclllilscr collnllcrl):wt at }[ and 1{, and Ifllis

s tar  ]]]i]~ also bc assoc. iatcd with 11/S24 or 23, alt,lIougl  I tlic situal,iotl  is somcwllat  c.onf~lsil~g.

WC no te  tllatl t,llcrc is no sotlrcc  in tllc n e a r - l ] i  imqp wit,llin scvrrd arcsccoI]ds  of tlic

st:ilcd pos i t i on  of 11{S23 (l Jcljofsky rf f71. 1982a) (w]]” so[ltll oftlllr  maser colllltlcls]~tll’tl);  and

tl]at,  wllilctllcrc is a so(]rm  Hmr tllcposition  ofll{S24  (c+5° Nll  oftllc  lHascr countcrpd),

it is abollt, al] order of ]nagnittldc  fainter tjllm Illc maw’ COlllltC\l’]}ill’  t,. ‘1’licsc ciic[llllst~ll~ccs

arc coils istcnt wit]]  fldlcr’s sotlrcc  list (1992), and wc spcculatc  tll:lt  t)llc maser cotlntlcrpartl

lna~~ llavc I>ccn a sollrcm  of’ confusion  or colllalilill:ltioll  ill t)llc  literillllrc  on 11{S23 and 2 4 .

‘1’llc infrawxl  imaging s[lrvcy  frmncs wcm  I}iz]s-sllljtractccl,  s k y s[ll>tract,cd,  flal-ficldcdj

rcgistcml,  and ]Jllc)tc)lll[:t,])’  was p e r f o r m e d  with  l) Aol)fl  O’l” roi]tinm it] ll{Al~’  using

an al)crtfllrc  wit]) d iamete r  = 4.2” :111[{ il IOcd Sl{~ NIIII1ll IS 101’  sul)tjrac.t)ing  local di~l’usc

cc)iltlil)lltfic)lls  from tfllc ~IIIImK)lvcd  ligl]t,  o f  I)acl<grotln(l  stars. 11{s!) and Il{sl”l }Vcl’c llscd

10 calil)rat)ctlllc  zero  points  at II and 1< (Ikklin  c1 01. 197 S), wllilc 11{S7 md 11{S3 w e r e
similar]j~ lIscd at nbl, (’I’ollest,  r(n), Capps,  &  IIccklill 1989). It was assllmcd that  tllcflllx

dcnsitly ill Illlc I]I)IJ  filter is tllc s:imc  as that wllicll wtould  l~c IIlcasllrcd  in a c l a s s i ca l  lj

f i l t e r .  Mc:ls[lrclllcl~tszlt,  K’ ~vclctrallsfoltllccl  into]< Iliagnittldrx  using  tl]c t,tzll~sfc)lllltltic~ll,

li=-1{’-().2(l  l-K) ilS pC1’ \Y:iil]scoalf  Cf 01. ( 1 9 9 2 ) . ‘1’llc l~llotomctl~. p;ivm 1<=8.30,  11- K=2.47,

1<-1 J-”l. !)5,1VliCrCC  l] C)I’S :Ilccl[lct  c)llllcclljz]illtf  icsill  Illl(zclc)])c)it]l  calil}rations  and mc]ikcly

10 h IPSS tl)an  ().2 m:qylitlldc.

‘I’IIC 2-1) S])cct(r:l}  vcrcrcclllcc[l  by Slll)tll’~Ctillg;]Sl<y/l)i:lS/cl:ll’li  fralnctakcm  b y  nodding

t)l]c  tclmcopc  ill tlllc lollg-clitllcllsic)ll  oftillc  slit. 1 ) 0 1 1 1 ( !  lalllps  lv(’r(!  [IS(XI  to pl’odllcc  [Id

in)agcs,  aIId  A-tJ~]Jc m:lill  scqllcncc stars w e r e  ol>sctwcd  at a silllil:lrlil~lc:lll(l  air m a s s  to I,]lat

or tl)r  m a s e r  cc)(ll~tlcll):lltl  ill  o r d e r  h c o r r e c t  for :Amos])l)cric  d~sorpiiou.  llrackct-  s e r i e s

al)sor])tlioi]  w a s  I’CIIIOWX1  f r o m  tll]mc  spcc.tra  bj illtfcl])olatic)tl. ‘I’IIcl’I:IIIIcslI  Tcrc cdit)ratcd in

WaVCICIIgt(l I Ilsing Illlc  sl{~~ 011 cillissic)n  ]incs,  llICII cmc dimcllsio)la]  s]jd,ra w e r e  cxtrmtcd
\l, it, Jl 1,])0 ll{AII’ Al)]~~’l’]{,A(-~’J’  l.c)llt,  illcs, Ilsil)g illt,c~:l,c,tivc]~l  [it,t,cc{  a])crt, urcs.  ‘1’]]c  imlncdiat,c

lode of  tllc  lnascr  collntcrparl  i s  con tamina te  l)y IIz and  l)r-~  l ine  emiss ion ,  so an

add i t iona l  I)ackgrotlllcl c.olnponclltl  had to bc sul>trac.tfd.

‘1’llc  cxtractml  s p e c t r a  w e r e  coddcd  for tllc  tllllcc  slit p o s i t i o n s ,  corrcctcd  for

at)ll)os])llcric  al)sor])tlion)  dcrcddcncd  based llpoII  Illlc cxtlinc.  tion derived froln  tjllc pl]otomctlry

atId tllc cxtjinction  law of l{ickc d 01. ( 1 9 8 9 ) ,  scald acc,ordin~  to a bla,cl{-lm(l~~ Iitl to tfllc

:Itltllc)sl)llcl’ic  standard  stm , and tlllcn  ~lux mlibrallcd  oIl all ahsollltc scale by f i t t ing t(llc flllx

dcnsit~f  10 t,llai, III CaSIIIWl dllril~g  tllc .Jtlnc r(]t]. ‘1’llcsljcctra  are SIIOWII in fig[lm 2 .

3. Resultsand  Discussion
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l“igtlrc  1 slIows tho location of tlIc ncw lIl:Ism SOIII’CC  al 17’L4’2’’L32X)())  -28 °.58’47’.’8

( “ 1 9 5 0 ) 1  ]lczlltl)cc?lst,cr]l  :Irlllo ftllclllilli-s]  jil:ll,lvitll  lIIc IICN  (J : %> 2) cc)llt)c)lllsfrc)lll

JaclisoH d 01. ( “ 1 9 9 3 )  mm-laid. ‘1’l]is  position is 47.3’’ (1.9 pc at S.5 kpc)  from tllc positlion

of SgrA*. ‘1’Jlc m a s e r  is clcarl~~  s(ipcrimposcd  on  tfhc CN1) :ind is, in lad, c l o s e  to tho

posi t ion oftl)c II(;N ]mak. ‘1’l]c maser l]as a (l[)lll~lc-])rz]lcc(l  spcctrlll)l  (1’’ig(lrc  3) typical of

cit’clllllst,cll~]r}lzO masers (1’alagi ct fll. “1!)93), witl) peaks d 45.3 at]d 55.8 km s- *, implying

a s~~slcmic  vclmity  of w50.5+ NJ k m  s- 1.

111 a ])rcvio(ls  s~lrvey oftllis  region, IJjndqvist,  Winnbcrp;, C(’ I“orstcr (1990) mlldllctcd

a  singk-dis])  so:]rcll  for 1120 mnission  ill’OllllCl a s a m p l e  o f  3 3  011/11{ stars (Winnbcrg ci 01.

“1985) ill tllc il]ncr  50 l)C. ‘I’l]cy  clctlcctJcc122-C  ;llzlllasi:rcl  llissic)ll  :llc)llllclf  c)llrc)ft lllcO1l/ll{

Slil.~S, two  of wl]icll  were wit]]in  40’” 01 ollr posit  iol~;  }~llilc t,l]c ])c)siiiolls  of tllr 011/11{ stars

arc. dislli[tctl  from olII’  fl~O m a s e r , irllcscl}(~itlti)lgs  }vollld  l)il\TC])llt) ll~cposition  ofo[lr  sollrcc

b?trcl~~  witllill  tl]cir lldfpowcr  bmm radills. IIowml,tlmy  do tlot’ Scwll-1  lc)l Itl\Jcclct!cctlc(l

it. IIotl] d tlllcsc dct,cctlcd  llz  O masers Imvc spectra that arc consistent wit]] tllc spectra of

tlllc  01[  m a s e r s  on wllic.11 lllcir sc:ircl]  ~vm targctd. ‘1’lIc 011 dalla gilcs~stc)llic~~clocitjics

01 -27 1;111 s- ‘ (011:15 {).!)5-( ).()5) and 70 1{,), s- ‘ (Otl;l,\).!)5110.04°  1 ) for tllcsc  011/11{  stars.

01135 !).95-(). ()5 WC)(I1C1  l~clltllil:cly  t,olktiTcIl~O  sl~cct,r:,lf  c~l{$l]r  [:sscl);ir:ltlcclf  lc)lll  tllcsystfcmic.

vdocitly  by 72-83 k m  s- ‘. C)ll~)5!). !)5;~- ().04] could  l]avc[cat[[rcs  at t}lc I’clc)citicslvllercl}’c. .
dctcd emission, 11 OWCW:I’, tlllC ~[\pO1’tlC(l 1120  S])(’Ctl’al  fC:ltlll’CS al’C :It S!). (\ 1{1”11  S-  1 ZI1lC1  5 5 . 4

1<111  S “  1) 1)01,11  01 \vl]icll ill’C witlllin  “lo km S-  1 01 t,llc  c(jltcs]~[)l)clil~y;  011  Icat[lrc,  ‘I’l Ic d e r i v e d

sj~si,ctllic  vdoc,it,y  lrom t,llc  1120  i s  olll~~  ahollt  2 1{111  S-  ] frc)lll ljll(ofl  -clclsil’cclvc  lc)citl~~.  ‘1’111[s,

it seems very liltcl~l  tl]at t,l)c 11?0 sourc.c  at, 011 S15!). !).5[)-O.011” rcportml }JJI ]Jindqvist  d af.

(1990) is, itl fact, tllc oll/ll{.s  tar MC1 i s  not tllc  sc)[lrcctllat  \y~lli]\~~ det(xtd. At tllcir

Cl)m-]1 0( obsorvat,  ion, IIIC l)PaliS of tlllcir  lll:lSCrS W(>I’C tit NO.4 J~tc)~”l.2. J~,tvllic.l]c)  ~ll\ll,A

oljservatiotls  cottld  cmilj~ II:IVC idcntrilicxl. ‘l’hdj wc d i d  not, dctd citllcroft]lc I,indqvist  d

01. sotlrccs  wc t]{tril~lltlc  to 11]0 notoriolls  variabilit,~)  of 1120 m a s e r s  (Ijcwis  & ltngc]s  1991).

III fad wc d id  not  dctd any  otil)cr  22 Cflz masms ~vitllin  1.5’ of SgrA*  to :llimitof~45

moJ~’ near t]lc Cclltcr  01” tllc  m:q)]xxl  field and  -1 Jy at tllc edge of tl)c map.

lf Illlc undcrlj~ing  sollrm  o f  tllc lIzO Inascr  i s  a sl)llcricall,y  sylnmctric  Cil’ClllllStClliM’  slldl,

tlllcn  tllc  vclocit,y  a t  tfllc l~~idl)oint  o f  Illc  t w o  ])caks  slIoIIld  bc a  g(md t,racr.r of tl]c  systlcmic

v~]~)ril,y,  t,]l~)[lg]l  IIot,  ;I,S  rc]ia,l)lc as ve loc i t ies  (Icrivd iron] clolll~lc-l)c;]l<c[l  011 lllmC1’  e m i s s i o n

frolu 01[/11{ stars. l{clativdy  local  soilrcm  will t~clilc~~~iil~  l~tcf.ifjltli  tl:tlltllj ]~ctl~cll(licl]l:ll  to

t,llc lincolsigl)t  to tllc galactic. ccntcr, and lvill llcn( c Clllsllcr  arolind  O km s - ] . ‘l’l]crdorc,

t)l)c  derived s~~stl[?lllicvol(~cit~~  olollr  SOIIICC (LO.5 km s’ ] ) imp]ics  tl,at it is likely to h near

tllc Gd:hic  ccntcr. WC II{IVC  compard tllc maser lclociiy  and l)osition  aH#c relative to

Sgr A* (’l!)(l~~]~~~~i]st~)f  ]l[)~tll)  tc):i~’  cl~sill  l]jlclllc  )clclc)ft}lc(lNl)  {lrcjt:ilil~gtolllsof

“1.5 2 . 3  l)c rdills  wit]) 100 kill S-l circlllar vrlocitly  l]aving  70° illclillatfion and major axis
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at, 25° casl,  of 1101411  (Jdwm (:/ cl, 1 9911). ‘1’lIc IIlascr  velocity lies OH IIIIC model vclocitj
cllrvr all its position  angjc to we l l  witlllin  tlt~c,clt;k,illllics  in tl]c mascI v e l o c i t y .  ‘1’1]11s,  Ijot]] tllc

posilioll  and tl]c vc]ocit,y  O( t,llc ]nascr sollrcc  arc r e m a r k a b l y  collsistctlt witl]  a lc)cai, ion in

t]l(’ cNl).

‘1’llc  rcddcnillg  of tlllc 11{ col[ntcrpart  also implies  tll:]tl  llIc soIIIcc may  }Jc locat,d  in or
at t]lc  edge of’ t,l]c CNI). ‘1’lic star lIM 1[- K and 1<-1, consistent, wil]l tllc cxpcctcd  COIOIS of

a late-t~qm star given m] interstellar cxtin ction  ~[]lli~ill~]~t  to A,, -37 as con] pared to an
average A ,, w30 for tl)c  Gdactlic  C e n t e r  (I)ccklin  cf 01, 197S, ltickc cl 01. 1 9 S 9 ) .  ‘1’llis  is

alJOIIt tll~ S~IIIC Au foII]~d for 11{S7 f].()]]1 l,~}~~)fsl{,y,  l{iclic,  &Z  ‘l’oli~[t]a~a ( 1 !)s21>)  ;]11(1  SCllg I’CII

f:l fI1. (’1 987). WC calclllat,c(l  tllc  lllminositjl  of tlIc  infl ad colllltcr]jart LIsing Ill)c  fol lowing

parameters for an M 5 typo  star: (1[-1{)”: ().31 and (K-1, ),,=().n from Koorllnw!f  (19s3),

d:-8500° ])(-.,  A1 f  /Al(=-l .56 and A l ,  / A l :  =-().6 I from  l{i(lic  (:/ ~{1.(1  08[))  ‘1’IIc SOIII’C,C  lies very

llcar 10 tllc  rcddcllillg vcc,tfor in a colol-colol’  plot, so t,l Ic a ve rage  cxtinci,io]l  dcrivd from t]lc

two cOIOI  CXC.CSSCS  W:IS IISCX1 to d e r i v e  Ali w 4.1 magtlitlldrs. ‘1’IJCSC valllcs give NIK= -10.5

and  a llllllil~osit,,~  01 1 .0( 105) 1,(.) asstlmill~  })(:]~=  2.8 (l~lias  f;i (/1, 1985). ‘1’llis  e s t i m a t e  i s.
Ilnccrtain dIIC to er rors  ill 1<1  IC pllotlomctric  zclo points md in tlIc asslllnd in t r i n s ic  co lo r s .

‘1’IIc IIiminositjl  i s  most  scnsilivc  to crrc)rs  in Al{. Assllming  ail error  of (). -l magt~itlldcs  for

al] l~:it)ds  and intrinsic colors, tllc  error  in AI( is 0.3; ~ind tllc  rcsullillg  range in l(lminosit,,y
is $(”] ()”) to ] .~](”l o:’)  l,(;).

‘I’l Ie 11{ sl)ccirll  In SIIOWS vcl.y deep absoq)tion  in tl]c  wings of lfl IC water alxw)rl)tfion

lJaIIds  at  “1 .!) /I In ancl  2 . 7  //m and at I,l]c CO aljsorpt if)u Lancl - li(ads Lclfwccn 2.3 ~lnl  and

2.4 ~/lN. \h~dcr  zu)d CC) dxmrptlion  botlI  i Hcrrasc  wit] I decreas ing  tcmpcrdurc,  t~llt,  Wallcr

al~sc)rl)tlion  ittcrmscs witlll  lower  lllminmity  wllilc  (-; O Amr])tioli  incrcascs  wit]] IIigllcr

IIltnitlc)sity  (l)ddwin, t{’mgd, S’, I)cl’sson  1 973). l,atc-t  ypc giants, s(lpcrgiant,s,  ?V]ilas,  aIIc]

Cal’l)oll  S1,[11’S ill] SIIO}V  VC1’JJ (lCC]) \V;ltfC1’  absorpt ion (S(”a,l’~lC 1: Stl’CCkCl’  1 97!)), SO t,]lp  ] Ii,

spcc.tr  II m is bcstl  matlc]lcd  by a vcrj~  l a t e  s t a r . ‘1’hc  11/ (ountcrpartl  1);1s  c.ll[il;lctclistics  similar

to ll{S23,  w’llicll  II:ls Ml{= -1 ().4 and a s])cctrl]  IN wit]} very dccl) water aljsorpt,ion  (Scllgrcn

Cl 01. “ 1  9 S 7 ;  l, Cl> OfSliJ~ C/ (/1. 1 !)821)).  1<’01’ 1 1{S23, l, Cl) OfSli~  Cl (/1. assign a S]) CCIJ1’:ll  tfyp(’ O f

N161 I wlli]c Scllgrctl  ci ((1. conclIIdc  it must, bc Iatcr t h a n  Mi’11].

‘I’l Ic IIigll IIllnil]osii)  and cool tcmpcratllrc  in(lic:ltc tl)at<  tll)is  star i s  an cvolvd  IIigll

n)ass sl, ar wit,ll i II itid Inass >12  M ~., and all ago of aljout a Iclv ti n]cs 107 years ( Mc~~nct  (:f

(//. “1 994; Mcj~nd  1 WI). ‘1’llcmforc,  wllilc  not  rliling  0(11 tllc  ])ossil.jil  itry tl)at t,llis  is  ]ncrc]y

an i Iltcrcstli  ns positional coil)  cidcncc, tllc obscrvd  pu)]mrt  ics 0[ t]) is source arc consistent,

wit]] it l~cillg  a yollllg  lat)c-tlypc  hllpcrgi:lnt  locatlcd  just, wit,llill  tlllc illncr  edge of  tlllc (;NJ).

(;ivcn  tfllis rcldivcl,y  snort  lilct,ilnc,  a s t a r  would  not  llavc l]ad tim(:  to drift  into its ]Jmscllt

orbit  from a distlant)  location;  il it is 10(’. ilt C(l witllim tllc disli, it Illllst IIavc fo rmed  tllcrc.



.

1  Iowcvct-, it IICCX1  not  IIavc f o r m e d  in tlIc  c u r r e n t  JIl;illi[cst,ziliol]  ol’ Ill]c (;N]); tidal,  visco~ls,

aIId magnctlic. lorcm,  as WC]] as col l is ions t~dwectl  clumps OH a tilnc sc.a]c muc]l  sllortcr  than

tfllc lilctlimc  01 sllcl)  a lnassivc star, I1l:lJT llavc Shlddcd  tllc  pmilt Clc)lld  and Cllal)llclcd tfllc

m a t e r i a l  cilfllcr  in toward  tlIc ccIItcr  or out as  a wind.  ‘1’lIc ilimc  sca]c fo r  onc com])lctc

orbit, is w“I 05 ymrs, wl]icll is tlic same as t,hc lifetime of clumps in tl)c  disk as calclllatlcd  by

Jackson d 01. (“1 993).

lf tll]c illllcl]jlf:tl{lt,ic)l]  of tfllc m a s e r star M a yo([ng supcrp;  iantj cInlJcddcd  in t,l]c CiN 1 ) is

Corrccijt  tl)ctl g i v e n  tll IC faciors  inllil~itin~;  star fornlation  ill tlllatl  cl]aotjic.  cnvimnmcnt,  onc

I mISt ask l]ow it col]ld I]:IVC formal tlllcrc.  ‘1’wo pmsi  bi liilics  arc t ]Iat it, formed as a rcsultf  d

a c.111111])  c.l[lm]) co]lisioll ill tllc  (-~N l), or as t,llc rcs[tlt  ol’ a sl]ock due  to ml episode d n~lclcar

actlivit)  ~).
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l“ig.  “1. SgrA*  f i e ld  wit])  d] data coml>ind. ]nsct A Il]c correct  location  is tllIC 45.3 k m

s- 1 cl IamIcl map 01 t)llc  portion of tlllc f ield co]ltaining  tl]c m a s e r . (:olltc)lll’s a rc  11 (;N !1 =3--)2

elnissioll  frc)III J;ICI<SOI) cl (~1. ( 1  !){)3)



1 “1

1’1’1’1’1 ‘Illlllll [
I

1,1,1,1, 1,1,1,1, ill I
1.5 1.6 1.7 1.8 1.9 2 2.1 2.? 2.3 2.4

W:ivclcrlgt  F] {pm \

l“ig.  2. 1  )crcddcncd  and flllx cali Ijratlcd  } I  and 1< spcct,ra 01’ t  lIc I 1{ cc)llnt,crpart.  ‘1’lIc

ltiiltlll’C at, 2 . 1 6 6  //111 is ])ro}>aljly  duc 1,0 di(~usc 1)1-fi/  e m i s s i o n ,  atIf I  1(’:II!lII’CS llcar IIrackct!t

series lIMI siii  Otis i H {,IIc 1 I Spcc,{lr[lm arc cOntmll  i natlcxl  l)y :l,ljsOrpt,iOtl I’C:ltfll  rcs ill t)l IC stlandard

star. Otfllcrwisc, [Illx lCVCIS  arc ;Icc{lr:lt,c  1,0 wit l)i I) 20YI.
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